The origin and properties of the S=- ' 
Recently there has been much interest in the study of finite one-dimensional quantum spin chains following the discovery of fractional S = -, ' spin states localized at the ends of S = 1 spin chains. ' In a recent paper, we showed numerically that the S = -, ' spin states can be understood within the framework of the Schwinger-boson mean-field theory (SBMFT) for the Heisenberg model. ' In this paper, we shall derive an analytic explanation within the SBMFT framework for the end states. We shall show that corresponding to the generation of end states, a weak (spin) dimerization effect occurs near the ends of spin chains. The situation for general (integer) values of spin S will be discussed. Furthermore, we shall show using a similar analysis in two dimensions (2D) that corresponding edge states also exist in 2D quantum antiferromagnets (on a square lattice) with structures depending periodically on spin value S.
It is helpful to first review some basic physics 
is the "local-density" part, and In 2D SBMFT, the spin system is characterized by the same bond and constraint variables 6, , +"and A, ; given by Eq. (1), except that p can now take both x and y directions, i.e. , we have totally eight continuum variables f"(x), &"(x), Q"(x), and A"(x) (p=+x, +y) in the 2D theory. The free energy in the continuum limit can be derived in the same way as in 1D, and can be written as a sum of the local-density part FI (x) and "gradient" part FG(x). Unlike 1D, Fl (x) cannot be derived analytically.
Instead we shall introduce the "sum" and "difference" fields P, (x)=P (x)+P~(x) and g, (x)=[/ (x) -P~(x)]/ P, ( x ) and shall assume that q",y, ((1, where q"=Q"/P, . Expanding FI (x) T. K. Ng. Phys. Rev. B 45, 8181 (1992) .
